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Section A (20 marks) 


Answer ALL questions in this section. All questions are of equal value. 


Select the most correct answer for each question. 


Question 1: The most commonly used sample in clinical testing is: 


hae orien aa oa 


Urine 
Blood 
Liver biopsy 
Saliva 


Question 2: Which of the following is most abundant in human blood: 


Se ee 


Alpha globulins 
Albumin 
Fibrinogen 
Clotting factors 


Question 3: Why are oncofoetal proteins useful as tumour markers: 


ey 


They are only expressed on the surface of tumour cells 
Their expression is down-regulated in cancer patients 
They act as scavenger receptors during cancer 

They are not generally expressed in healthy adults 


Question 4: Which one of the following measures is widely used as a key indicator of kidney 


function: 
1. Urinary amylase concentration 
2. Urinary bilirubin 
3. Glomerular filtration rate 
4. Urinary pH 


Question 5: Type 1 diabetes is characterised by: 


Fe 


A lack of endogenous insulin 

Hypoglycaemia in a fasting glucose test 
Upregulation of glucagon secretion 

A high incidence in those with BMI’s over 25 kg/m” 
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Question 6: When interpreting which of the following test results are desirable levels used 
instead of reference ranges: 


1. Blood glucose 
2. Cholesterol 

3. Serum albumin 
4. Troponin 


Question 7: An increase in the levels of the creatine kinase MB isozyme in plasma may be 
indicative of: 


Liver damage 

Muscle damage 

Heart damage 

Nothing — this enzyme is normally found in plasma 


ee 


Question 8: Which of the following test results would you most likely expect to be seen in 
someone with Graves disease: 


Decreased TSH, increased T3 and T4 
Increased TSH, decreased T3 and T4 
Increased TSH, T3 and T4 
Decreased TSH, T3 and T4 


Pa 


Question 9: Phenylketonuria (PKU) is a human disorder caused by the inability to 
metabolise: 


1. Phenols 

2. Urea 

3. Fructose 

4. Phenylalanine 


Question 10: Human growth hormone is secreted by: 


The thyroid 

The adrenal gland 
The anterior pituitary 
The posterior pituitary 


Fee NOs 
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Question 11: Which of the following is the most common cause of hypercalcaemia: 


Malignant tumour 
Diabetes 
Paget’s disease 


eS 


Magnesium deficiency 


Question 12: Which class of compounds can be used to effectively lower cholesterol levels: 


1. Growth hormones 

2. Apoprotein B-100 blockers 
3. Statins 

4. Phosphokinases 


Question 13: Which of the following is the major plasma binding protein for thyroid 
hormones: 


1. Albumin 

2. Thyroxine binding globulin 
3. Transferrin 

4. Caeruloplasmin 


Question 14: Newborn screening is generally used to test for disorders that: 


Have no standardised treatment available 

Are late onset disorders 

Can be detected by tandem mass spectrometry 
Can be managed effectively with early treatment 


hai oe Sa 


Question 15: Which of the following may have a significant impact on the result of a clinical 
test for a given sample: 


Fasting state of the individual 

Time of day sample collected 
Medications taken by the individual 
All of the above 


Fee See ee 


Question 16: Sodium and potassium ion concentrations are routinely analysed using: 


1. Ion selective electrodes 
2. Spectrophotometry 

3. Immunological assays 
4. Osmometers 
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Question 17: Which of the following is associated with metabolic acidosis: 


Increased plasma pH 
Increased [HCO3 ] 
Decreased [HCO3 ] 
Increased PCO. 


ot oc aa 


Question 18: A biomarker can best be defined as: 


A biological molecule which increases in concentration following an MI 

A biological molecule which changes in concentration in a disease state 

A biological molecule which exists in different isoforms in different tissues 
A biological molecule which is only produced in a disease state 


ale al ae 


Question 19: Increased plasma ALP levels may be used as an indicator of liver disease, but 
may also be an indicator of: 


Bone malignancy 
Myocardial infarction 
Skeletal muscle damage 
Sickle cell anaemia 


tap ho ee 


Question 20: Which of the following is not normally present at high concentrations in human 
urine: 


1. Creatinine 
2. Urea 
3. Water 
4. Albumin 
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Section B (80 marks) 


Answer ALL questions in this section. All questions are of equal value. 
Answer ALL parts of each question. 


Question 21 (20 marks) 


You have carried out a test to determine the concentration of Enzyme X in 10 serum samples 
from healthy adult males. These results are presented in the table below. With reference to 


this table, answer the following questions: 


Sample Value (mg/dL) Sample number Value (mg/dL) 
number 

1 221 6 233 

2 187 7 198 

3 194 8 222 

4 202 9 249 

5 253 10 181 


a) Calculate the mean of the test results (2 marks). 


b) Calculate the standard deviation of the test results (4 marks). 


c) Present the reference range for Enzyme X, based on these test results (2 marks). 


d) Jill, a 30 year old female, returns a test result of 298 mg/dL of Enzyme X. Comment 
on this result in relation to the reference range. What can you conclude from this 


result? (4 marks). 


e) Joe, a 25 year old male, returns a test result of 189 mg/dL of Enzyme X. Comment on 
this result in relation to the reference range. What can you conclude from this result? 


(4 marks). 


f) You carry out the same test on 10,000 individuals and collect the test data. Given the 
following results calculate both the sensitivity and specificity of the test: (4 marks). 


Disease Present 


YES NO 
Positive test result 1009 931 
Negative test result 989 7071 
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Question 22 (20 marks) 


A 30 year old male has presented with jaundice. His doctor has ordered a panel of liver 
function tests. His blood test results are given below, with appropriate reference ranges given 
in brackets. 


Aspartate aminotransferase (AST) 32 IU/L (5-50 IU/L) 
Alanine aminotransferase (ALT) 24 IU/L (5-42 IU/L) 
Alkaline phosphatase (ALP) 300 IU/L (30-130 IU/L) 
Gamma-glutamy] transferase (GGT) 61 IU/L (5-55 IU/L) 
Albumin 42 g/L (35-50 g/L) 
Bilirubin (total) 60 umol/L (0-20 umol/L) 


a) What is likely to be the cause of his jaundice? Provide the reasoning for your answer 
with reference to the above test results (12 marks). 


b) What does the albumin result indicate about the nature of his condition and what is 
your reasoning for this? (3 marks). 


c) What is another possible cause of jaundice? How would you expect the above results 
to change if this was the cause of this patients jaundice? (5 marks). 
Question 23 (20 marks) 
A 61 year old female has presented at the hospital complaining of chest pain, which began 


suddenly 5 hours previously. A series of blood tests were carried out and the results are 
presented below, with appropriate reference ranges given in brackets. 


Aspartate aminotransferase (AST) 45 IU/L (5-50 IU/L) 
Lactate Dehydrogenase (LDH) 250 IU/L (240-280 IU/L) 
Creatine kinase (CK) 190 IU/L (55-170 IU/L) 
Cardiac troponin 0.9 ug/L (<0.05 ug/L) 


a) Of the tests carried out above, which is considered to be the most accurate indicator of 
myocardial infarction and why? (4 marks). 


b) When measuring LDH and CK what must be taken into account in addition to total 
concentrations of these enzymes? (4 marks). 


Question 23 is continued on page 8 


c) 


d) 
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Based on the above test results, do you think that the patient has suffered from a 
myocardial infarction? Provide the reasoning for your answer with reference to the 
above test results. (6 marks). 


If the patient had a myocardial infarction, how would you expect the above test results 
to change over the next 48 hours? (6 marks). 


Question 24 (20 marks) 


a) 


b) 


) 


d) 


Draw a diagram of the eukaryotic cell cycle, indicating the M, S, GO, G1 and G2 
phases, and a brief description (1 sentence) of what is happening in each phase (5 
marks). 


Define the terms proto-oncogene and oncogene and explain how they are related to 
each other (5 marks). 


Describe how mutations in the TP53 gene can lead to cancer (5 marks) 


Discuss, with reference to examples, the concept of paraneoplastic syndrome (5 
marks). 


Please remember - This examination paper MUST BE HANDED IN. Failure to do so may 


result in the cancellation of all marks for this examination. 


Writing your name and number on the front will help us confirm that your paper has been 


returned. 


